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'The Regional  I n f o r m a t i o n  Report  S e r i e s  was e s t a b l i s h e d  i n  1987 t o  p rov i de  an 
i n f o r m a t i o n a l  access system f o r  a l l  unpub l i shed  d i v i s i o n a l  r e p o r t s .  These 
r e p o r t s  f r e q u e n t l y  se rve  d i v e r s e  ad hoc i n f o r m a t i o n a l  purposes o r  a r c h i v e  bas i c  
u n i n t e r p r e t e d  da ta .  To accommodate t i m e l y  r e p o r t i n g  o f  r e c e n t l y  c o l l e c t e d  
i n f o r m a t i o n ,  r e p o r t s  i n  t h i s  s e r i e s  undergo o n l y  1  i m i t e d  i n t e r n a l  rev iew and may 
c o n t a i n  p r e l  i m i  na r y  da ta ;  t h i s  i n f o r m a t i o n  may be subsequent ly  f i n a l  i z e d  and 
p u b l i s h e d  i n  t h e  fo rma l  l i t e r a t u r e .  Consequent ly,  these  r e p o r t s  should  n o t  be 
c i t e d  w i t h o u t  p r i o r  approva l  o f  t h e  au tho r  o r  t h e  D i v i s i o n  o f  Commercial 
F i s h e r i e s .  
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ABSTRACT 

By regu la t i on ,  t he  1991 h e r r i n g  sac roe  season extends f rom Apr i  1 15 through J u l y  
15 i n  t he  Alaska Peninsula and A leu t i an  Is lands  waters and t h e  Alaska Peninsula 
h e r r i n g  food and b a i t  season extends from August 15 through February 28. 
However, the  opening o f  t he  Unimak, Akutan, Unalaska, Umnak, and Adak D i s t r i c t s  
occurred from A p r i l  15 through June 15; t h e  Por t  Mol l e r  D i s t r i c t  was opened from 
May 17 through June 30; t he  Amak and Por t  Heiden D i s t r i c t s  was open from A p r i l  
15 through June 30; and the  Sand Po in t ,  Pavlof ,  and K ing  Cove D i s t r i c t s  were 
opened .from A p r i l  15 through J u l y  15. Dur ing the  h e r r i n g  food and b a i t  season 
the  Por t  Heiden, P o r t  Mo l l e r ,  and Amak D i s t r i c t s  were c losed f o r  t h e  season; the  
King Cove D i s t r i c t  was open from August 15 through August 20; and the  Pavlof  and 
Sand Po in t  D i s t r i c t s  were open from August 15 through February 28. 

I n  1991, commercial sac roe  catches occurred i n  North Peninsula waters from May 
17 through J u l y  4 and i n  South Peninsula waters from May 16 t o  June 11. No sac 
roe  harvest  occurred i n  t he  A leu t i an  Is lands  Management Area. The North 
Peninsula catch was 1,313.0 tons and t h e  South Peninsula ca tch  was 157.4 tons, 
producing a t o t a l  Alaska Peninsula ca tch  o f  1,470.5 tons.  The 1991 catch was 
71% above the recent  f i v e  year  average o f  862.4 tons. Eighteen purse seine 
permi t  holders made 85 d e l i v e r i e s  t o  two companies t h a t  purchased her r ing .  The 
average roe  recovery (no t  count ing h e r r i n g  purchased as b a i t  d u r i n g  the  sac roe 
season) was 9.12% f o r  the  North Peninsula, 9.66% f o r  t h e  South Peninsula, and 
o v e r a l l  was 9.19%. The average p r i c e  per  t o n  was $400 f o r  10% r o e  recovery and 
+ $50 f o r  each percentage p o i n t  above o r  below lo%, g i v i n g  an sac roe  ex-vessel - 
value o f  about $439,244 f o r  the  Alaska Peninsula sac r o e  f i s h e r y .  During the  
sac r o e  season, 307.3 tons of h e r r i n g  were purchased i n  t h e  P o r t  Mol l e r  D i s t r i c t  
as b a i t  he r r i ng .  When caught, t he  h e r r i n g  had a roe percentage o f  about 10%. 
These h e r r i n g  had been feeding and the  f i s h  became " b e l l y  burned" and 
unmarketable w i t h i n  21 hours a f t e r  being caught. The " b e l l y  burned" he r r i ng  
(307.2 tons)  were purchased a t  $50 per  ton .  

A t o t a l  biomass est imate f o r  the Nor th  Peninsula was not  p o s s i b l e  due t o  budget 
cons t ra in t s .  The l a s t  h e r r i n g  survey was f lown on June 7. Fishermen repor ted 
h e r r i n g  en te r i ng  t h e  Por t  M o l l e r  D i s t r i c t  as l a t e  as mid  J u l y .  The minimum 
h e r r i n g  biomass i n  t h e  Por t  M o l l e r  D i s t r i c t  was estimated a t  8,400 tons. A t o t a l  
biomass est imate f o r  t h e  South Peninsula was n o t  possib le;  h e r r i n g  are bel ieved 
t o  have a r r i v e d  1 a t e  i n  t h e  season when department s t a f f  were working on salmon 
p ro jec ts ,  o r  du r ing  per iods  o f  poor survey cond i t ions .  

I n  1991, commercial food and b a i t  catches occurred i n  South Peninsula waters from 
August 18 through August 19. The Nor th  Peninsula food and b a i t  season was closed 
because o f  the  16% e x p l o i t a t i o n  r a t e  o f  Por t  M o l l e r  D i s t r i c t  s tocks dur ing the 
sac roe  season and t h e  unknown o r i g i n  o f  h e r r i n g  stocks i n  Nor th  Peninsula 
coasta l  waters du r ing  the  food and b a i t  season. The South Peninsula catch o f  
161.4 tons  was harvested from the  K ing  Cove D i s t r i c t .  The 1991 ca tch  was the  
f i r s t  s ince 1982, when 565 tons were harvested. Two purse se ine  permi t  holders 
made f o u r  d e l i v e r i e s  t o  one company t h a t  purchased he r r i ng .  The average p r i c e  
per  t on  was $300 g i v i n g  a food and b a i t  ex-vessel value o f  about $48,420 f o r  the 
Alaska Peninsula food and b a i t  f i s h e r y .  

KEY WORDS: Alaska Peninsula, A l e u t i a n  Is lands ,  her r ing ,  catch, age, length,  
weight,  sex 
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INTRODUCTION 

The Alaska Peninsula and A l e u t i a n  Is lands  Management Areas (F igure  1) are 
descr ibed as Management Area "M" and are  d i v ided  i n t o  th ree  subareas; (1) the  
South Peninsula, c o n s i s t i n g  of P a c i f i c  Ocean coasta l  waters extending west o f  
Kupreanof Po in t  t o  163'30' W .  long.  on Unimak Is land;  (2)  t he  A l e u t i a n  Is lands,  
c o n s i s t i n g  o f  Ber ing Sea waters extending west o f  Unimak Pass t o  the  
i n t e r n a t i o n a l  date1 i n e  and P a c i f i c  Ocean waters extending west from 163'30' W .  
long. on Unimak I s land  t o  t h e  i n t e r n a t i o n a l  da te l i ne ;  and (3)  t h e  Nor th  
Peninsula, c o n s i s t i n g  o f  Ber ing  Sea waters extending west from Cape Menshikof 
t o  Cape Sar i che f  (Figures 2-6) .  

The Nor th  Peninsula i s  comprised o f  t h ree  d i s t r i c t s  and 23 s t a t i s t i c a l  areas, 
the  South Peninsula i s  comprised o f  t h r e e  d i s t r i c t s  and 45 s t a t i s t i c a l  areas, 
and the  A l e u t i a n  Is lands  i s  comprised o f  f i v e  d i s t r i c t s  and 41 s t a t i s t i c a l  areas. 
Commercial h e r r i n g  f i s h i n g  no rma l l y  begins about t he  l a s t  week o f  May i n  North 
Peninsula waters and about mid-May i n  South Peninsula waters. The A leu t i an  
I s lands  have had no repor ted  sac r o e  harvest  s ince a t  l e a s t  1979. 

Commercial h e r r i n g  f i s h e r i e s  have been regu la ted  by emergency order  t o  achieve 
e x p l o i t a t i o n  mandates by t h e  Board o f  F isher ies  and address problems w i t h  
wastage. A management p lan  (McCull ough 1991) and o the r  d i r e c t i v e s  f rom t h e  board 
se t  p o l i c i e s  by which these f i s h e r i e s  are  al lowed t o  operate. 

P a c i f i c  h e r r i n g  (Clupea pa7 l a s i i )  have been repor ted  throughout t he  South 
Peninsula and most areas i n  t h e  Nor th  Peninsula. The major concent ra t ion  o f  
h e r r i n g  and f i s h i n g  e f f o r t  i n  t he  Nor th  Peninsula occurs i n  the  Bear R iver ,  Po r t  
M o l l e r  Bay, and Herendeen Bay Sect ions, wh i le  most o f  t he  known h e r r i n g  stocks 
and f i s h i n g  e f f o r t  i n  South Peninsula waters occurs i n  t he  Shumagin Is lands  
Stepovak Bay Sect ion, Pav lo f  Bay, and Canoe Bay Sect ion. 

From 1981 through 1991, t he  Alaska Department o f  F ish and Game (ADF&G) has 
deployed f i e l d  crews i n  the  A1 aska Peninsula f o r  t he  purpose o f  c o l l e c t i n g  data 
and t o  mon i to r  the  f i s h e r y .  Crews have been successful  i n  c o l l e c t i n g  samples 
and documenting spawning areas and substrate.  A e r i a l  surveys have been used w i t h  
1 i m i  t e d  success t o  moni tor  t h e  f i s h e r y ,  p r i m a r i l y  due t o  the  1 arge area involved,  
weather, water  cond i t ions ,  and t h e  sporadic and c u r r e n t l y  unpred ic tab le  
appearance o f  t h e  he r r i ng .  I n  t h e  t e n  years t h a t  t he  ADF&G has been conduct ing 
a e r i a l  surveys i n  t h e  Alaska Peninsula, only  surveys f lown i n  1989 and 1991 are 
thought t o  have prov ided an accurate assessment o f  the t o t a l  spawning biomass 
i n  t he  Por t  M o l l e r  D i s t r i c t .  

Ae r ia l  surveys of the  Por t  M o l l e r  area by Alaska Department o f  F i sh  and Game 
(ADF&G) personnel i n  1976 repo r ted  numerous schools o f  h e r r i n g  i n  Herendeen Bay 
(Warner and Shaf fo rd  1979). The f i r s t  commercial catches o f  sac r o e  h e r r i n g  i n  
North Peninsula waters occurred i n  1982 when 513.5 tons were harvested (Table 
1) .  From 1985-90, an average o f  542.5 tons have been harvested i n  t he  sac roe  
f i s h e r y  . The ma jo r i  t y  (61.6%) o f  t h e  harvest  was taken from Herendeen and M o l l e r  
Bays, w h i l e  t he  remaining balance o f  t h e  catch (38.4%) was taken o f f  t he  Ber ing 
Sea coast between Entrance P o i n t  and the  Seal I s1  ands (Table 2) .  P r i o r  t o  1982, 
f i s h i n g  vessels des t ined t o  o r  r e t u r n i n g  from the  Togiak h e r r i n g  f i s h e r y  
f requent ly  looked f o r  h e r r i n g  i n  t he  P o r t  Mo l l e r  area bu t  made no d e l i v e r i e s .  
Since 1982, a commercial sac r o e  f i s h e r y  has developed i n  both Po r t  M o l l e r  and 
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Table 1 .  A1 aska Peninsula Management Area commercial he r r ing  sac  roe 
ca tch  by time period and area ,  1979-91 ( shor t  t o n s ) .  

South South Peninsula North North Peninsula 
Year Peninsula Time Period Peninsula Time P e r i o d '  Total 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

Average 

199 1 

10.1 J u l y  4-July 4 0.0 

453.0 May 18-July 14 0.0 

787.0 May 9-June 23 0.0 

176.2 May 31-June 14 513.5 

0.0 637.5 

210.4 May 13-June 1 431.2 

345.0 June 1-June 11 716.0 

281.5 June 7-June 14 888.9 

319.0 June 8-June 19 512.4 

376.8 May 31-June 20 293.7 

310.0 May 13-June 19 744.7 

312.2 May 14-June 14 272.8 

319.9 a/ 542.5 

157.4 May 16-June 11 1,313.0 

10.1 

453.0 

787.0 

May 31-June 12 689.7 

May 9-May 29 637.5 

May 24-June 8 641.6 

May 24-June 4 1,061.0 

May 18-May 30 1,170.4 

May 9-June 5 831.4 

May 17-June 15 670.5 

May 28-June 23 1,054.7 

June 4-June 19 585.0 

862.4 

May 17-July 4 1,470.5 

a/ Five year  1986-90 average 



Table 2 .  North Peninsula commercial herring sac roe catch by 
geographic area, 1982-91 (short tons) .  

Bear River 
Deer Herendeen Moll e r  Bering Sea 

Year Is1 and Bay 8 ay Coast Total 

1986 - 90 
Average 8.3 

a/ a t  l eas t  11 tons were caught in the Deer Island-Mud Bay 
Section. 



Herendeen Bays, and the  Ber ing  Sea coast eastward from Port  Mo l l  e r  (Tab1 e  2 ) .  
The run  t i m i n g  o f  the  North Peninsula stocks appear t o  be l a t e r  than t h e  Togiak 
stocks.  

The South Peninsula h e r r i n g  sac roe  f i s h e r y  cont inues t o  develope s ince  i t  began 
i n  1979, w i t h  only  Stepovak Bay, Canoe Bay, and the  Shumagin I s lands  producing 
annual harvests since 1986 (Tables 1,3). S i g n i f i c a n t  landings occurred i n  1980 
(453.0 tons),  and peaked i n  1981 (717.0 tons ) .  The Board o f  F i s h e r i e s  c losed 
t h e  South Peninsula sac roe  f i s h e r y  i n  1983, a l l o c a t i n g  a l l  catches t o  a  food 
and b a i t  f i s h e r y  t h a t  f a i l e d  t o  develop. Since 1984, the  Board of F i she r ies  
a l l o c a t e d  the  catch between the  sac roe  f i s h e r y  (75% o f  t he  a1 lowabl e  harves t )  
and the  food and b a i t  f i s h e r y  (25% o f  t he  a1 lowable harves t ) .  Since 1980 and 
du r ing  years i n  which commercial harvests occurred, landings were repo r ted  from 
18 geograph ica l l y  separated l oca t i ons ;  o f  these l oca t i ons ,  o n l y  Canoe Bay 
produced an annual harves t  (Table 3 ) .  

Food and b a i t  d e l i v e r i e s  occurred du r ing  1982 (565.0 tons)  and 1991 (161.4 tons)  
i n  South Peninsula waters (Table 4 ) .  Dur ing years t h a t  the  Nor th  Peninsula 
h e r r i n g  food and b a i t  season has been open, no f i s h i n g  e f f o r t  o r  d e l i v e r i e s  have 
been documented. 

The ob jec t i ves  o f  t h i s  r e p o r t  were: (1) t o  present  the numbers o f  h e r r i n g  i n  the  
commercial catch f o r  each s t a t i s t i c a l  day i n  the  Alaska Peninsula and A l e u t i a n  
I s lands  Management Areas d u r i n g  1991; (2) t o  est imate t h e  age and sex composit ion 
o f  harvests;  (3)  t o  est imate t h e  mean l e n g t h  and weight o f  gonads and h e r r i n g  
harvested i n  commercial f i s h e r i e s ;  and (4)  t o  est imate the  biomass o f  h e r r i n g  
w i t h i n  each area. Th is  i n fo rma t ion  w i l l  p rov ide  a  data base f o r  developing brood 
tab1 es, fo recas t ing  runs, and eval ua t  i ng management goal s . Th is  r e p o r t  i s  
intended as a  reference document; i n t e r p r e t a t i o n  and d iscussion o f  t h e  data are 
t h e r e f o r e  l i m i t e d .  

METHODS 

Commercial catch data were compiled by the  D i v i s i o n  o f  Commercial F i she r ies  o f  
t he  Alaska Department o f  F i sh  and Game (ADF&G). These data were based on 
computer t abu la t i ons  o r i g i n a t i n g  from i n d i v i d u a l  sa le r e c e i p t s  ( f i s h  t i c k e t s )  
g i ven  t o  fishermen a t  t h e  t ime o f  d e l i v e r y .  F ish  t i c k e t s  and t h e  computer 
generated summaries were e d i t e d  by ADF&G Alaska Peninsula s t a f f  f o r  e r r o r s  and 
omissions. Because extensive f i s h  t i c k e t  e d i t i n g  i s  u s u a l l y  requ i red  t o  f i n a l  i z e  
t h e  da ta  f o r  any g iven year, l a t e r  r e p o r t s  may conta in  minor d i f f e r e n c e s  i n  t he  
ca tch  in fo rmat ion  l i s t e d  i n  t h i s  r e p o r t .  

Catches were sampled throughout the  season from harvests i n  the  f i s h i n g  areas. 
Catch sampl i n g  occurred a t  Po r t  Mol l e r ,  Sand Po in t ,  and Canoe Bay. Her r i ng  were 
randomly sampled, usua l l y  c o l l e c t e d  from the  holds o f  tender vessels t o  minimize 
sca le  l oss .  The harvest area o f  each tender sampled was determined through 
vessel operator  i n te rv iews  and f i s h  t i c k e t  in fo rmat ion .  

Tender operators purchased f i s h  from catcher  vessel s  opera t ing  i n  combine w i t h  
them. Since a l l  catch sampl i n g  occurred before s o r t i n g  w i t h i n  the  cannery, t he re  
was no p rese lec t i on  o f  h e r r i n g  o ther  than from d e l i v e r y  areas; a1 though n o t  



Table 3. South peninsula commercial herring sac roe catch by geographic area, 
1980-91 (short tons) . 

Stepovak Balboa Pavlof Canoe Volcano-  elko of ski Lenard Dolgoi Shumagin 
Year Bay a/ Bay Bay Bay Dolgoi Bay Harbor Harbor Islands Total 

1986-90 
Average 22.2 9.8 55.0 152.7 3.4 12.2 32.8 3.4 25.9 317.4 

a/ The 1984-88 catches came from Ramsey Bay, the 1989 catch came from Granville Bay. 

b/ In 1983 the South peninsula sac roe fishery was closed, all herring catches were 
allocated to a food and bait fishery that did not develop. 

c/ Stepovak Bay (Kupreanof Point to ~wedania Point) was closed during 1986-87 due to the 
herring biomass being below the threshold required for a commercial fishery. 

d/ Seven tons of green herring were dumped on May 7, and an additional two tons were 
dumped on May 11. 



Table 4 .  South Peninsula commercial h e r r i n g  food  and b a i t  
catches,  1982-91 ( s h o r t  t ons ) .  

Year Harvest  Time Per iod  
-- 

565.0 January - February 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

161.4 August 18 - August 19 
- -- -- 

1982-91 Average 72.6 



tes ted ,  each sample was assumed t o  be r e p r e s e n t a t i v e  o f  t h e  h a r v e s t  w i t h i n  a  
sample area. Wh i le  t h i s  i nsu red  t h a t  samples were randomly s e l e c t e d  from each 
tender  sampled, t h e  samples may no t  be c h a r a c t e r i s t i c  o f  t h e  p o p u l a t i o n  s t r u c t u r e  
because t h e  d i s t r i b u t i o n  o f  t h e  p o p u l a t i o n  i s  unknown i n  t h e  f i s h e r y .  

Age composi t ions were computed f o r  t h e  c a t c h  f o r  each area sampled. Age was 
determined by examin ing sca les  (Warner and Shaf fo rd  1970) . Sca1 es were taken 
f rom t h e  p r e f e r r e d  area, which was l o c a t e d  on t h e  l e f t  s i d e  o f  t h e  h e r r i n g  t h r e e  
rows below t h e  l a t e r a l  1  i n e  and t h r e e  sca les  p o s t e r i o r  t o  t h e  cen te r  o f  t h e  
operculum p l a t e  (Anonymous 1986). One s c a l e  was taken f r om each h e r r i n g .  Ages 
were recorded i n  a c t u a l  f i s h  age i n  years .  The accuracy o f  age de te rm ina t i on  
was n o t  t es ted .  

Standard l e n g t h  measurements were taken  f r om t h e  a n t e r i o r  most p o r t i o n  o f  t h e  
f i s h ,  i n c l u d i n g  t h e  l owe r  jaw w i t h  t h e  mouth c losed,  t o  t h e  end o f  t h e  ve r t eb ra  
(hypura l  p l a t e )  u s i n g  a meter  s t i c k  w i t h  1  mm g rada t i ons  and read ing  t h e  
measuring dev ice  t o  w i t h i n  1 mm. Accuracy o f  a  l e n g t h  measurement was w i t h i n  
+ 5  mm. Mean l e n g t h s  were c a l c u l a t e d  f r om an unweighted composite o f  t he  da ta  - 
c o l l e c t e d  f rom each area sampled. 

Weight measurements o f  f i s h  were t aken  u s i n g  a  d i g i t a l  s c a l e  w i t h  2.0 g  
g rada t i ons  and r e a d i n g  t h e  sca le  dev i ce  t o  w i t h i n  2.0 g. Accuracy o f  a  weight  
measurement was w i t h i n  + 2.0 g. Mean we igh ts  were c a l c u l a t e d  f r om an unweighted 
composite o f  t h e  d a t a  c o l l e c t e d  f rom each area sampled. 

Sex composi t ions and sexual m a t u r i t y  were computed f o r  each area sampled. Sex 
and sexual m a t u r i t y  was determined by e i t h e r  squeezing t h e  f i s h  o r  by i n t e r n a l  
obse rva t i on  o f  t h e  gonads. Sexual m a t u r i t y  o f  h e r r i n g  were c l a s s i f i e d  as: (1) 
v i r g i n  h e r r i n g ,  ( 2 )  v i r g i n  h e r r i n g  w i t h  sma l l  sexual organs, (3) gonads occupying 
about h a l f  t h e  v e n t r a l  c a v i t y ,  (4) gonads a lmost  as l o n g  as body c a v i t y ,  (5)  
gonads f i l l  body c a v i t y ,  (6 )  r i p e  gonads, (7)  spent he r r i ng ,  and (8) recover ing  
spent h e r r i n g .  

Biomass es t imates  o f  h e r r i n g  school s  occur red  dur ing  a e r i a l  surveys. The 
method01 ogy of  t hese  surveys i s  desc r i bed  by Anonymous (1986). Observers f l y  
a t  a  recommended a l t i t u d e  o f  1,500 f e e t  and count t h e  number o f  schools o f  
h e r r i n g  and measure t h e  l e n g t h  and w i d t h  o f  each school .  Each school i s  
c l a s s i f i e d  i n t o  one o f  t h r e e  s i z e  c l asses  based on i t s  s u r f a c e  area: smal l  
schools  w i t h  an a rea  550 m2; medium-sized schools  w i t h  a  s u r f a c e  area >50 m2 and 
t 450  m2; and 1  arge schools  w i t h  a  s u r f a c e  area >450 m2. The number o f  schools - 
i n  each s i z e - c l a s s  a r e  conver ted t o  R e l a t i v e  Abundance I n d i c e s  ( M I )  by assuming 
t h a t  one smal l  school  equals  one RAI, one medium-sized school  equa ls  f i v e  MI, 
and one l a r g e  school equals  sur face  area/50 m2. Ae r i a l  observers  a1 so c l a s s i f y  
t he  c o n d i t i o n s  on each survey w i t h  a  r a t i n g  system: one equals  e x c e l l e n t ,  two 
equal s  good, t h r e e  equal s  f a i r ,  f o u r  equal s  poor,  f i v e  equal s  u n s a t i s f a c t o r y .  
A convers ion  f a c t o r  o f  1.52 s h o r t  tons/RAI i s  used f o r  schools  observed i n  water  
depths o f  16 f e e t  o r  l e s s  and 2.58 s h o r t  tons/RAI i s  used f o r  schoo ls  observed 
i n  wate r  depths o f  16 t o  26 f e e t .  I n  deep water,  no at tempt was made t o  conver t  
RAI u n i t s  i n t o  tonnages due t o  t h e  l a c k  o f  data.  Convers ion f a c t o r s  were 
c a l c u l a t e d  f rom surveys o f  schools o f  known biomass and su r f ace  area i n  known 
wate r  depths t h a t  were conducted w i t h  commercial f i s h i n g  vesse ls  i n  B r i s t o l  Bay 
i n  1983. I f  more t h a n  one survey o f  an area was conducted i n  a  s i n g l e  day, then  
t h e  l a r g e s t  number o f  RAI 's recorded  i n  each area was chosen as t h e  most accurate 
index  o f  biomass, because observers  were more 1  i k e l y  t o  underes t imate  t h e  biomass 



than they  were t o  overest imate the  biomass. Some schools o f  f i s h ,  e s p e c i a l l y  
i n  t h e  Ber ing  Sea and Stepovak Bay, may have been cape1 i n  o r  o ther  f i n f i s h .  

Harvest guide1 ines were es tab l  i shed preseason and were based on pas t  f i s h i n g  
performance, age c lass  data,  and biomass est imates from ADF&G and i n d u s t r y  a e r i a l  
surveys (Table 5) .  Areas where l i t t l e  o r  no data on stock biomass was known were 
open f o r  exp lora t ion .  

SAC ROE FISHERY 

Resul ts  

I n  1991, 85 landings were made i n  the  Alaska Peninsula Management Area by 18 
purse seine permi t  holders.  The 1991 catch o f  1,470.5 tons o f  h e r r i n g  was the  
l a r g e s t  ca tch  ever f o r  t h e  Alaska Peninsula and was about 71% h ighe r  than the  
1986-91 average harvest  and about 2.5 t imes l a r g e r  than the  1990 ca tch  (Table 
1 ) .  The increased ca tch  was due t o  above average Por t  Mo l l  e r  D i s t r i c t  catches. 

I n  1991, 19 purse seine and 2 se t  g i l l  n e t  permi t  holders, 13 tenders, and th ree  
companies i nd i ca ted  an i n t e r e s t  i n  f i s h i n g  i n  t h e  Alaska Peninsula du r ing  the  
sac roe  season. However, o n l y  18 purse seine permi t  holders made a t  l e a s t  one 
l a n d i n g  and on ly  two companies purchased her r ing .  This was an increase o f  14 
purse seine permi t  holders making d e l i v e r i e s  and a decrease of t h r e e  companies 
buying h e r r i n g  from the  1990 l e v e l .  

The t o t a l  1991 commercial h e r r i n g  sac roe and b a i t  catch dur ing  the  sac roe 
season f o r  t h e  Alaska Peninsula and A leu t i an  Is lands  Management Areas was 1,470.5 
tons (1,163.2 tons o f  sac r o e  product  and 307.3 tons o f  b a i t  p roduct ) ,  w i t h  an 
ex-vessel value o f  about $439,244. 

F i sh ing  E f f o r t  

I n  1991, f i s h i n g  e f f o r t  was th ree  t imes greater  than i n  1990, w i t h  most o f  t he  
increase i n  e f f o r t  occu r r i ng  i n  the  Por t  Mo l l e r  D i s t r i c t .  The increased e f f o r t  
i s  p r i m a r i l y  due t o  the  South Peninsula salmon season being delayed u n t i l  June 
13, which gave salmon f ishermen t ime t o  p a r t i c i p a t e  i n  the  h e r r i n g  f i s h e r y .  

I n  t he  Por t  Mo l l e r  D i s t r i c t ,  du r i ng  the  1986-88 seasons, there was an average 
o f  52 vessels present, a1 though on ly  a few permi t  holders a c t u a l l y  made 1 andings. 
Fishermen o f t e n  stop i n  Po r t  M o l l e r  on t h e i r  way from the Togiak h e r r i n g  f i s h e r y  
f o r  a few days t o  explore f o r  commercial q u a n t i t i e s  o f  her r ing .  I n  1986, a t rend  
began o f  inc reas ing  f i s h i n g  e f f o r t  e f f e c t i v e l y  harves t ing  the e a r l y  r e t u r n i n g  
f i s h  stocks. I n  order  t o  s h i f t  f i s h i n g  pressure from the e a r l i e r  a r r i v i n g  stocks 
t o  the  l a t e r  more abundant stocks, t h e  Por t  Mo l l e r  D i s t r i c t  opening was i n i t i a l l y  
delayed u n t i l  May 30 from 1989 t o  1991. However, the f i s h e r y  may have opened 
p r i o r  t o  May 30 by emergency order  i f  a 1 arge biomass o f  he r r i ng  was documented 
i n  t h e  area. The l a t e r  opening date i n  the  past t h ree  seasons has caused a t rend  



of decreasing e f fo r t .  Fishermen returning from Togiak tend to  pursue halibut 
or salmon f isheries  rather than wait for  the Port Moller herring fishery to  open. 

In 1991, a total  of 10 tenders representing two processing companies registered 
for  the Port Moller sac roe fishery. A t  l ea s t  15 purse seine skippers indicated 
in teres t  in fishing for  herring in the Port Moller Dis t r ic t ,  although only 11 
purse seine permit holders made a t  l e a s t  one de1 ivery. In 1991, a total  of 5 
tenders representing one processing company registered for  the South Peninsula 
sac roe fishery. All 10 purse seine vessels that  expressed in teres t  in fishing 
South Peninsula waters made a t  leas t  one delivery. Two se t  g i l l  net skippers 
also expressed in teres t  in fishing South Peninsula waters, but did n o t  make any 
del i veri es. 

In areas open for  exploration (Port Heiden Distr ic t ,  Amak Dis t r ic t ,  Unimak 
Dis t r ic t ,  and General Sections of the King Cove and Sand Point D i s t r i c t s ) ,  
l iberal  fishing time was allowed t o  give fishermen the opportunity to  find and 
exploit unknown herring stocks. The l iberal  fishing time did not produce a 
harvest from any new herring stocks (Table 3 ) .  

Nor th  Peni nsul a 

The 1991 projected guide1 ine herring harvest for North Peni nsul a commerci a1 
herring f isheries  was 300 tons (Table 5 ) ,  which does not include herring 
harvested in sections open for exploration (McCull ough 1991). The Port Heiden 
and Amak Distr ic ts  were open for exploration continuously from April 15 through 
June 30. The Bear River, Western, Inner Port Moller Bay, and Outer Port Mol l e r  
Bay Sections of the Port Moller Dis t r ic t  were open from May 17 through July 15. 
The Herendeen Bay and Deer Island-Mud Bay Sections of the Port Moller Dis t r ic t  
were open from May 18 through July 15. 

ADF&G herring s t a f f  arrived in Port Mol l e r  on May 14. A1 ready on the scene were 
four fishing vessels without benefit of a spotter plane, and a single local 
processor 1 acking a herring crew. The f i r s t  spotter pilot  arrived in P o r t  Moller 
on May 17 with word tha t  about 1,000 tons of herring in several schools were 
present in Port Moller Bay. An ADF&G survey confirmed the p i lo t ' s  report, and 
the Port Moller Dis t r ic t ,  except fo r  Herendeen and Deer Is1 and-Mud Bay Sections, 
was opened a t  7:00 P.M. May 17. No advanced notice for  commercial fishing 
periods are given in the Port Moller Dis t r ic t  because herring often enter the 
d i s t r i c t  and spawn on a single t i de .  Because the f i r s t  tender on the grounds 
was not due until the early morning of May 18 and because the processor would 
have t o  f ly  a crew into the area; the combine of fishing vessels limited the i r  
catch t o  about 90 tons, the capacity of the tender due to  arrive shortly.  A 
quota of 90 tons for  Outer Port Moll e r  Bay and 70 tons for  Inner Port Mol l e r  Bay 
was established. Most of the herring observed in Outer Port Moller Bay on the 
afternoon of May 17, and an additional 250 tons that moved into Outer Por t  Moller 
Bay during the evening, headed into Inner Port Moller Bay during the night. 

An ADF&G aerial survey on May 18 showed that  only a few very small schools, 
believed t o  be spent herring remained in Outer Port Moller Bay. The v i s i b i l i t y  
in Inner Port Moller Bay was poor and no herring were spotted. A t  the entrance 
to  Herendeen Bay, several schools were observed with a minimum biomass estimate 
for the Herendeen Bay stock of 450 tons. A t  1:00 P.M., the Deer Island-Mud Bay 



Table 5. Alaska Peninsula Management Area commercial h e r r i n g  sac roe  
and food and b a i t  g u i d e l i n e  harvest  l e v e l s ,  1991 ( s h o r t  
t ons ) .  a/ 

Area 
- - - - - - - -  Gu ide l ine  H a r v e s t - - - - - - - -  
Sac Roe Food/Bai t To ta l  

South Peninsula 
Sand Po in t  D i s t r i c t  

Stepovak Bay Sect ion 
Ba1 boa Bay Sect ion 
Beaver Bay Sect ion 

Pav lo f  D i s t r i c t  
Pav lo f  Bay Sect ion 
Canoe Bay Sect ion 
General Sect ion (Vol can0 Bay) 

K ing  Cove D i s t r i c t  
Be1 k o f s k i  Sect ion 
Cold Bay Sect ion 
Deer Passage Sect ion 

Tota l  

No r th  Peninsula 
P o r t  M o l l e r  D i s t r i c t  b/ 

Herendeen Bay Sect ion 
Inne r  M o l l e r  Bay Sect ion 
Outer  M o l l e r  Bay Sect ion 
Bear R iver  Sect ion 

Tota l  

T o t a l  

a/The A leu t i an  Is lands Management Area i s  open f o r  exp lo ra t i on ,  no 
d e l i v e r i e s  have occurred. Gu ide l ine  harvest  l e v e l s  have no t  been 
es tab l  i shed f o r  areas open f o r  expl o ra t i on .  

b/Herr ing abundance i n  the  P o r t  M o l l e r  D i s t r i c t  i s  d i f f i c u l t  t o  
es t imate .  I f  the  Alaska Department o f  F ish  and Game documents a 
h e r r i n g  biomass 1  arger than expected the guide1 i n e  harvest  l e v e l  w i l l  
be ad jus ted  inseason. Catches i n  the  Port  Heiden D i s t r i c t  may be 
subt rac ted  from the Por t  M o l l e r  D i s t r i c t  g u i d e l i n e  harvest  i f  i t  i s  
suspected t h a t  the h e r r i n g  are t r a v e l i n g  i n t o  the  Por t  M o l l e r  D i s t r i c t  



and Herendeen Bay Sec t ions  were opened f o r  commercial he r r ing  f i s h i n g .  The 
g u i d e l i n e  harves t  l e v e l s  f o r  t h e  D i s t r i c t  were s e t  a s  they  were pre-season:  Inner  
Por t  Moller Bay a t  90 tons ,  Herendeen Bay and Deer Island-Mud Bay Sec t ions  a t  
90 t o n s ,  and t h e  Outer Port  Moller Bay Sect ion a t  120 tons .  Two add i t i ona l  
t ende r s  a r r ived  and t h e  processor  f lew in  a crew from o t h e r  a r e a s .  

Aerial  surveys on May 19 indica ted  t h a t  add i t i ona l  he r r ing  were a r r i v i n g  in  t h e  
Por t  Moller D i s t r i c t .  Most of t h e s e  f i s h  moved i n t o  Herendeen Bay, where a l l  
f i s h i n g  a c t i v i t y  was cen te red .  Herendeen Bay and Outer Po r t  Moller Bay were 
c losed  i n  t h e  morning of May 20 with a harves t  o f  about 167 tons  from t h e  
Herendeen Bay s tock .  

Aerial  surveys on May 20 ind ica t ed  about 2,500 t o  3,000 tons  of  spawned-out 
he r r ing  i n  t h e  Bear River Sec t ion ,  which were probably t h e  h e r r i n g  observed on 
May 17-19 t h a t  moved i n t o  Inner Po r t  Moller Bay Sec t ion ,  spawned, and were now 
l eav ing  t h e  a rea .  

Aeri a1 surveys continued t o  f i n d  add i t i ona l  he r r ing  moving i n t o  Herendeen and 
Por t  Mol l e r  Bay during t h e  next severa l  days,  and on May 23 t h e  Outer  Por t  Mol l e r  
Bay Sec t ion  was reopened t o  commerci a1 he r r ing  f i s h i n g .  On May 24-26, t h e  f l e e t  
caught severa l  schools  of he r r ing  (84 t o n s )  i n  t h e  Outer Por t  Moller  Bay and Bear 
River  Sec t ions .  Most of t h e  biomass coming i n t o  t h e  D i s t r i c t  dur ing  t h i s  t ime 
period were be1 ieved t o  have spawned i n  t h e  Inner Port  Moller Bay Sec t ion .  

E f f o r t  s h i f t e d  t o  Inner Port Moller Bay on May 27-30, with about  67 tons  being 
harves ted .  During t h i s  time period most of  t h e  her r ing  observed coming i n t o  t h e  
D i s t r i c t  moved i n t o  t h e  Inner Port  Moller  Bay Sect ion.  

On June 2-6, ADF&G observed a biomass o f  1,000 t o  1,500 tons  o f  he r r ing  in  t h e  
Bear River Sec t ion ,  and t h e  e n t i r e  Po r t  Moller D i s t r i c t  was aga in  opened t o  
commercial her r ing  f i s h i n g .  About 594 tons  of her r ing  were harves ted  during 
t h i s  per iod ,  and t h e  t o t a l  biomass e s t i m a t e  t o  d a t e  f o r  Por t  Moller ,  Herendeen 
Bay, and Bear River Sect ion s t o c k s  was about 6,000 t o n s .  On June 5,  t h e  
processor  suspended buying because enough her r ing  had been caught  t o  plug t h e i r  
processing c a p a b i l i t i e s  f o r  about 3 days.  Most of  t he  he r r ing  were caught on 
June 2-3. The f i r s t  he r r ing  t o  be processed on June 2 had a r o e  percent  of about 
10%. All her r ing  had been feeding heav i ly  on k r i l l ,  and wi th in  21 hours of being 
caught problems with " b e l l y  burn" were becoming apparent .  By June 3 ,  t h e  r o e  
percentage dropped t o  7%. The he r r ing  stomachs continued t o  r e l e a s e  d i g e s t i v e  
a c i d s ,  and the  b e l l i e s  of t h e  he r r ing  were f a l l i n g  out of t h e  f i s h .  This  i n  
t u r n  caused t h e  roe  t o  f a l l  out  of t h e  f i s h .  Processing cont inued over t h e  next  
two days,  but when roe  recovery dropped below 7% the  he r r ing  were no longer  
marketable.  On June 6 ,  t h e  Por t  Moller  and Port  Heiden D i s t r i c t s  were c losed  
due t o  excess ive  waste of t h e  resource  because 307.3 tons  of  h e r r i n g  were dumped 
due t o  t h e  "be l ly  burn" problem. Although t h e s e  he r r ing  were dumped t h e  
processor ,  fishermen, and t ende r  o p e r a t o r s  negot ia ted  a p r i c e  s e t t l emen t  of $50 
per  ton  t o  both fishermen and t ende r  o p e r a t o r s  f o r  a l l  he r r ing  purchased a s  " b a i t  
h e r r i n g " .  The processor  suspended buying of he r r ing  f o r  t h e  remainder of t h e  
season, and most of t h e  tenders  and f i s h i n g  f l e e t  departed.  

Ripe he r r ing  continued t o  a r r i v e  in  t h e  D i s t r i c t ,  moving i n t o  both Herendeen and 
Inner  Port  Moller Bay Sec t ions .  By June 12, t h e  d i s t r i c t  biomass was est imated 
t o  be about 7,000 tons .  Two f i s h i n g  v e s s e l s  and a f l o a t i n g  processor  with a 
d a i l y  capac i ty  of 30 tons  moved i n t o  t h e  d i s t r i c t  on June 1 2 .  The Por t  Moller 



D i s t r i c t  was opened on June 12 t o  h e r r i n g  f i s h i n g  w i t h  the  ca tch  being l i m i t e d  
t o  t h e  d a i l y  processing capab i l  i t y  o f  t he  processor t o  avoid f u r t h e r  problems 
associated w i t h  " b e l l y  burned" f i s h .  

By June 12, t he  Por t  M o l l e r  D i s t r i c t  ca tch  was an est imated 1,012 tons; t h e  Inner  
Por t  M o l l e r  Bay stock biomass was est imated a t  4,201 tons, t he  Herendeen Bay 
stock biomass was est imated a t  2,365 tons,  and t h e  Bear R ive r  s tock  biomass a t  
161 tons .  The est imated harves t  and biomass r e s u l t e d  i n  an' e x p l o i t a t i o n  r a t e  
o f  about 15 percent .  During t h e  p e r i o d  June 12 t o  J u l y  4 ,  an a d d i t i o n a l  250.6 
tons were harvested from Herendeen Bay, Inner  Po r t  Mo l l e r  Bay, and Outer Por t  
Mo l l  e r  Bay. 

I n t e n s i v e  a e r i a l  surveys by ADF&G t o  document spawning biomass and l o c a t i o n s  were 
no t  poss ib le  a f t e r  June 5 due t o  t h e  l a r g e  area, weather, muddy water, and the  
unpred ic tab le  appearance o f  h e r r i n g .  A1 so, t h e  1 a t t e r  p o r t i o n  o f  t he  f i shery 
takes p lace du r ing  the  beginning o f  t h e  June sockeye salmon f i s h e r y  when 
personnel i s 1 i m i  ted. 

There were i n d u s t r y  r e p o r t s  o f  h e r r i n g  e n t e r i n g  the  area from June 14 through 
June 26. An est imated 575 tons o f  new h e r r i n g  entered the  d i s t r i c t  a f t e r  ADF&G 
surveys were d iscont inued.  I n d u s t r y  a l so  repo r ted  hundreds o f  tons o f  j u v e n i l e  
(age 1 t o  3)  h e r r i n g  feeding i n  Herendeen Bay. 

From May 23 through J u l y  5, commercial s p o t t e r  p i l o t s  and ADF&G observers 
repo r ted  about 30-40,000 tons o f  c a p e l i n  i n  t h e  Bear River  and i n  Herendeen Bay 
Sect ions. By May 19, spent h e r r i n g  cou ld  be found i n  bo th  the  Inne r  and Outer 
Por t  M o l l e r  Bay Sections. By May 20 some 1,100 tons o f  spent h e r r i n g  f rom the  
Inner  P o r t  M o l l e r  Bay s tock  moved out  o f  Por t  M o l l e r  and spent several  days near 
the  mouth o f  Bear R iver  on the  ou ts ide  coast.  Spent h e r r i n g  from the  Herendeen 
Bay s tock  seem t o  acted d i f f e r e n t l y  than the  Por t  Mo l l e r  Bay stock. The spent 
h e r r i n g  i n  Herendeen Bay appear t o  remain w i t h i n  Herendeen Bay and a t  t imes mix 
w i th  t h e  new green and r i p e  h e r r i n g  en te r i ng  Herendeen Bay. There appears t o  
be o n l y  l i m i t e d  mix ing o f  the  green, r i p e ,  and spent h e r r i n g  w i t h  t h e  j u v e n i l e  
h e r r i n g  . 
Table 6 l i s t s  ADF&G a e r i a l  surveys and i n d u s t r y  repo r t s  a f t e r  June 5 when ADF&G 
surveys were d iscont inued.  From May 17 through June 5, 14 a e r i a l  surveys were 
f lown i n  t h e  Por t  M o l l e r  D i s t r i c t  by ADF&G. I n  pas t  years biomass est imates have 
been d i f f i c u l t  due t o  survey cond i t i ons  and t h e  r a p i d  a r r i v a l  and departure o f  
f i s h .  I n  1991, f i s h  were v i s i b l e  i n  subs tan t i a l  numbers on n ine  d i f f e r e n t  
surveys. A e r i a l  survey est imates added t o  catches a f t e r  surveys were 
d iscont inued r e s u l t e d  i n  an est imated biomass o f  4,651 tons f o r  the  Inne r  Po r t  
M o l l e r  Bay stock. Her r ing  spot ted i n  Herendeen were added t o  t h e  ca tch  a f t e r  
June 12 and r e s u l t e d  i n  an est imated biomass o f  2,278 tons f o r  t h e  Herendeen Bay 
stock. Her r i ng  were a lso  observed spawning a long the ou ts ide  coast ,  south o f  
the  mouth o f  Bear R iver ;  t h i s  s tock  was est imated through catches and a e r i a l  
surveys a t  1,471 tons. Because survey cond i t i ons  i n  the  Por t  M o l l e r  D i s t r i c t  
are of ten d i f f i c u l t  and h e r r i n g  move i n  and ou t  o f  the  area over a pe r iod  
exceeding 60 days, the  biomass est imates should be considered a re1  i a b l e  minimum 
biomass est imate.  This  da ta  es tab l i shed  the  Por t  Mo l l e r  D i s t r i c t  biomass a t  
8,400 tons, r e s u l t i n g  i n  an e x p l o i t a t i o n  r a t e  o f  16%. 

No h e r r i n g  were caught i n  the  Amak and Por t  Heiden D i s t r i c t s ,  a l though e f f o r t  
occurred i n  t h e  Por t  Heiden D i s t r i c t .  



Table 6.  Alaska Department of Fish and Game North Peninsula aer ial  herring b i m s s  surveys. 1991 (short  tons)  

Herendeen Bay inner Holler Bay Outer Holler Bay /a Bear River 

Date RAI/b Tonslc Rati ng/d RAI/b Tonslc Rati ng/d RAI/b Tonslc Rati ng/d RAI/b Tons/c Rating/d 

May 17 0 0 2 276 514 /e  2 422 808 /e  2 0 0 2 

May 18 180 1,080 / e  4 0 0 1 67 103 3 0 0 3 

May 19 3 18 2 22 34 /e  2 12 18 /e  2 0 0 2 

May 20 141 843 2 0 0 4 17 4 4 / e  2 928 2.394 / e , f  3 

May 2 1  195 502 / e  2 274 417 / e ,g  70 182 / e  1 146 377 3 

May 22 0 0 3 11 17 3 0 0 2 67 174 2 

May 24 0 0 2 9 13 2 186 282 / e  2 0 0 2 

May 27 0 0 2 4 7 / e  2 0 0 2 0 0 3 

May 28 0 0 2 51 7 7 / e . h  2 0 0 2 0 0 2 

May 29 0 0 3 34 51 /e  3 0 0 3 0 0 3 

May 31 124 188 / e  2 

June 3 0 0 1 0 0 1 0 0 1 253 652 Je. i 2 

June 4 18 46 3 159 383 2 62 1 6 0 / e  2 

June 5 28 43 / e  1 310 471 / e , j  1 107 162 / e  1 28 73 /e 1 

June 6 0 0 1 

June 14 135 1e.k 

June 23 125 /e ,k  

June 26 115 / e ,k  200 /e.k 

Total aiomass 2.278 4,651 1,471 

R A I  units  express the surface area of herring schools in  terms of small schoils (surface area equal t o  532 
square f e e t ) .  For example, 10 R A I  uni ts  a re  equivalent t o  10 small herring schools, each with a surface 
area of 538 square f e e t .  



Table 6.  (page 2 of  2 1  

/a No h e r r i n g  were observed spawning i n  t h e  Outer Por t  H o l l e r  Bay Sect ion .  - - r i ng  i n  t h i s  Sect ion  were 

assigned t o  t h e  Herendeen Bay o r  I nne r  Por t  Mo l l e r  Bay s tocks .  

/b  R e l a t i v e  Abundance Index (RAI): small school ( l e s s  than 538 square fee t :  = RAI u n i t  

medium school (532 square fee t  t o  4,841 s:,are f e e t )  = 5 RAI u n i t s  

l a r g e  school (square feet1538 square fee: 

/C Tons: R A I  u n i t s  a re  m u l t i p l i e d  by 1.52 (schools i n  water l ess  than 16 fee: o f  depth) 

RAI u n i t s  a re  m u l t i p l i e d  by 2.58 (schools i n  water 16 t o  26 f e e t  o f  x p t h )  

/ d  Ra t i ng  o f  survey: (1) Exce l l en t ,  ( 2 )  Good. (3)  F a i r .  ( 4 )  Poor, ( 5 )  Unsatisiactory 

/e  Used i n  c a l c u l a t i n g  biomass es t imate ;  a1 1 h e r r i n g  considered new f i s h .  

/ f  1,298 tons were considered new h e r r i n g  

/ g  242 tons were considered new h e r r i n g .  

/ h  17 t o n s  were considered new he r r i ng .  

/ i  352 t o n s  were considered new h e r r i n g .  

/ j  400 tons were considered new h e r r i n g  

/k  Comnercial p i l o t  r epo r t .  



In the  Port Moller Dis t r i c t  from May 17 through July 4 ,  1,005.8 tons of sac roe 
and 307.3 tons of ba i t  herring were harvested by 11 purse se ine  permit holders 
(Table 7 ) .  The average roe recovery was 9.12% with an average pr ice  of about 
$400/ton fo r  10% roe recovery and $50/ton for  the 307.3 tons t h a t  were purchased 
as ba i t  herring,  making the ex-vessel estimated value of the  f ishery $378,921. 
About 15 purse se ine  permit holders indicated i n t e r e s t  in f i sh ing  Port Moller 
waters, but only 11 purse seine permit holders made a t  l e a s t  one delivery.  A 
t o t a l  of 59 de l i ve r i e s  were made. 

Commercjal catches of herring from the  Port Moller D i s t r i c t  from 1982 t o  1991 
were landed from May 9 t o  July 4 (Figure 5, Table 1 ) .  Most catches were taken 
during a time period of 20 days or  l e s s  (mid-May t o  mid-June). In 1991, t he  
commerci a1 catch occurred throughout the  Port Moll e r  Dis t r i c t :  Bear River Section 
(300.1 tons;  Table 5 ) ,  Outer Port Moller Bay Section (531.1 t o n s ) ,  Inner Port 
Moller Bay Section (158.4 tons) ,  and Herendeen Bay and Mud Bay-Deer Island 
Sections (323.3 t ons ) .  Not since the  1988 season had herring been observed in 
the  Port Moller D i s t r i c t  in commercial quan t i t i es  prior t o  May 28. 

The Port Moller D i s t r i c t  f ishery was dominated by age 4 herring (Table 8 ,  9, 
Figure 7 ) .  Herendeen Bay catches had 72% age 4 and 11% age 7 herring and the 
Deer Island-Mud Bay catches had 65% age 4 and 18% age 7 herring.  The Inner Port 
Moller Bay catches had 59% age 4,  13% age 5, and 16% age 7 herring and the  Outer 
Port Mo1 l e r  Bay had 74% age 4 and 11% age 7 herring.  Bear River area catches 
had 86% age 4 herring.  Catches from Cape Kutuzof were d i f f e r en t  than other Port 
Moller D i s t r i c t  catches, with 37% age 4 and 40% age 7 herring.  Age 3 herring 
which are  typ ica l ly  only pa r t i a l l y  recrui ted in to  the  f ishery and comprised l e s s  
than 3% of a l l  catches. Typically a Bering Sea year c lass  i s  not f u l l y  recruited 
in to  the f ishery un t i l  age 6. The amount of age 4 herring in the  catches in 1991 
should produce substant ia l  catches of age 5 herring i n  1992. 

Table 10 l i s t s  t h e  North Peninsula herring sac roe average weights and lengths 
of herring samples by age group. Herring harvested in coastal  waters near Cape 
Kutuzof averaged the  largest  (233 g and 257 mm) and herring harvested near the  
Bear River were the  small e s t  (139 g and 227  mm) . 
Commercial fishermen reported spent herring on May 18 in the  Outer Port Moller 
Bay Section;  these herring probably spawned in the  Inner Port Moller Bay Section 
on May 17. By May 20, an estimated 1,100 tons of spent herring were observed 
by ADF&G in the  Bear River Section. Two small schools of herring,  each about 
f i ve  tons,  were observed by ADF&G on May 24 and May 25 spawning a t  low t i d e  in 
the Inner Moller Bay area. The schools were located Southwest of Harbor Point 
in shallow water, spawning among sand bars. No vegetation was v i s i b l e  from the  
a i r  where spawning occurred. On June 2 - 3 ,  two d i f fe ren t  commercial spot ter  
p i l o t s  reported herring spawning south of the mouth of Bear River among some 
large  rock p i les ;  t h i s  area had been the  mouth of Bear River fo r  several years,  
b u t  in 1990 the  r i ve r  mouth cut a new channel about one mile fu r ther  north. 
Commerci a1 fishermen and p i l o t s  reported herring spawn from May 18 through ear ly  
July  in Left Head and Right Head of Moller Bay, and in several locations on 
several d i f f e r en t  dates  along the beach from Harbor Point t o  Left Head in Moller 
Bay. Herring spawn was a lso  reported in the sand f l a t s  e a s t  of Point Divide. 
No spawning herring were observed in Herendeen Bay. 



Table 7 .  North Peninsula commercial herr ing sac  roe catch by 
area ,  day, and percent  roe ,  1991 ( s h o r t  t o n s ) .  

Area 
Catch Percent 

Date Food/Bait Sac Roe Roe 

Bear, Ri ver 
(Bering Sea Coast) May 25 

June 2 
June 3 116.3 

Tot a1 116.3 

Outer Moller Bay May 17 
May 24 
May 26 
May 27 
June 3 
June 4 128.6 
June 5 62.3 
Ju ly  3 

Total 190.9 

Inner  Mo1 l e r  Bay May 27 
May 29 
May 30 
May 31 
June 15 
June 24 
June 25 
June 26 

Total 

Herendeen Bay June 12 
June 14 
June 18 
June 21 
June 25 
J u l y  2 
J u l y  4 

Total 

Deer I sl and May 18 
May 19 
May 20 

Total 

Total 307.3 1,005.8 9.12 



Table 8. Estimated age composition of North Peninsula 
commercial herring sac roe catches by area and 
percent, 1985-91. 

....................... Ages---------------------- 
Year 2 3 4 5 6 7 8 9 10 11+ 

Herendeen Bay 

Deer Island-Mud Bay 
1991 0 1 65 7 3 18 5 0 

Inner Moller Bay 

Outer Moller-Bering Sea Coast 

1985 0 1 26 1 6 . 2 0  17 17 1 
1986 0 0 2 22 13 21 23 18 
1987 0 2 48 9 14 5 11 8 
1988 No catch in this section 
1989 0 0 0 6 26 6 24 7 
1990 90 10 0 0 0 0 0 0 
1991 /a 0 3 74 6 1 11 2 1 

Bering Sea Coast 

Bear River area 
1991 0 2 86 8 0 4 1 0 
Cape Kutuzof area 

1991 0 0 37 10 0 40 9 2 

/a Outer Port Moller Bay Section samples only. 
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Table 9. Estimated age composition of North Peninsula c-rcial herring sac roe purse seine 
catches by area and day, 1991. 

Sample - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -Age~--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Oate Size 2 3 4 5 6 7 8 9 io ii+ 

Herendeen Bay 
May 19 299 0.0 1.0 
May 20 81 0.0 0.0 
M a y 2 9  91 0.0 3.3 
June 14 79 0.0 6.3 

......................... 
Total 550 0.0 2.0 

Deer Island-Mud Bay 

May 19 154 0.0 1.3 75.3 7.8 1.9 5.2 5.2 0.0 
June 2 130 0.0 0.0 52.3 6.9 3.1 32.3 4.6 0.0 

-------------------------------------------------------------------------- 
Total 284 0.0 0.7 64.8 7.4 2.5 17.6 4.9 0.0 

Inner Moller Bay 

May 29 87 0.0 1.1 58.6 

Total 8 7 0.0 1.1 58.6 

Outer Moller Bay 
May 17 191 0.0 1.0 77.5 8.9 2.1 5.8 1.0 
May 24 56 0.0 3.6 55.4 8.9 0.0 17.9 8.9 
May 30 87 0.0 4.6 69.0 2.3 1.1 17.2 1.1 

June 3 98 0.0 1.0 44.9 10.2 1.0 32.7 8.2 
June 4 248 0.4 4.0 89.5 2.8 0.8 2.4 0.0 

.................................................................. 
Total 680 0.1 2.8 74.3 6.0 1.2 10.9 2.4 

Bering Sea Coast 

Bear River area 

May 20 135 0.0 2.2 87.4 6.7 0.0 3.0 0.0 0.0 0.0 0.7 
June 4 38 0.0 0.0 78.9 13.2 0.0 5.3 2.6 0.0 0.0 0.0 

Total 173 0.0 1 . 7  85.5 8.1 0.0 3.5 0.6 0.0 0.0 0.6 
Cape Kutuzof area 

June 2 68 0.0 0.0 36.8 10.3 0.0 39.7 8.8 1.5 1.5 1.5 

Total 68 0.0 0.0 36.8 10.3 0.0 39.7 8.8 1.5 1.5 1.5 



Figure 7. Age distribution of annual herring sac roe catches from 
Herendeen and Inner Moller Bays, 1988-91. 
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Table 10. Alaska Peninsula Management Area h e r r i n g  ca t ch  sumnary o f  average weights (g)  and l eng ths  (mn) by age, 1991 

Weight Harvest Sample 

Length ( t ons )  Date 

- - - - - - - - - - - - - - - - - - - - - - - - - - A ~ ~ - - - - - - - - - - - - - - - - - - - -  Sampl e 

2 3 4 5 6 7 8 9 10 11+ Average S ize  

Sac Roe-North Peninsula 

Herendeen Bay Weight 156.3 19 May - 14 June - 148 144 175 218 248 310 362 404 411 177 550 
Length - 221 225 236 254 263 278 285 293 303 235 550 

Deer Island-Mud Bay Weight 167.0 19 May - 2 June - 110 147 168 211 258 322 - 403 483 184 284 

Length - 210 230 241 256 268 283 - 299 321 242 284 

Inner  Port  M o l l e r  Bay Weight 158.4 29 May 

Length 

Outer Port  M o l l e r  Bay Weight 531.2 17 May - 4 June 57 131 141 162 191 263 284 331 326 433 164 678 

Length 174 218 226 237 244 267 273 286 283 304 234 680 

Bear R iver  area Weight 191.5 20 May - 4 June - - 124 165 - 227 292 - - 139 3 8 
Length - 212 224 233 - 265 270 - - 318 227 173 

Cape Kutuzof Weight 108.7 2 June 

Length 

Sac Roe-South Peninsula 

Stepovak Bay Weight 19.3 9 June 

Length 

Balboa Bay Weight 19.3 28 May 

Length 

Shumagin I s l ands  Weight 41.4 16 May 

Length 

Canoe Bay Weight 77.5 29 May - 10 June 92 123 189 258 293 303 280 - 377 390 232 343 

Length 192 204 230 252 265 267 261 - 279 300 244 343 

Food and Bai t -South Peninsula 

O t te r  Cove Weight 161 .4  19 August - 150 191 207 247 236 - - - 179 192 3 50 

I ar~gl t i  223 239 244 255 21il 1 I H  140 il,l 



South Peninsul a 

The 1991 p ro jec ted  g u i d e l i n e  h e r r i n g  harvest f o r  the South Peninsula f i s h e r i e s  
was 338 tons (Table 5), which d i d  n o t  inc lude h e r r i n g  harvested i n  sec t ions  open 
f o r  e x p l o r a t i o n  (McCullough 1991). The General Sections o f  t h e  Sand Po in t  and 
King Cove D i s t r i c t s  and t h e  Seal Cape-Wosnesenski Section o f  t h e  Pav lo f  D i s t r i c t  
were open f o r  exp lo ra t i on .  The South Peninsula he r r i ng  f i s h e r i e s  were open seven 
days a week through t h e  c losu re  o f  the sac roe  season ( Ju l y  15) except f o r  the 
Canoe Bay Section, which c losed on June 10 and reopened on June 29. 

South Peninsula commercial h e r r i n g  catches from 1980 t o  1990 were landed from 
May 9 t o  June 23 and i n  1991 were 1 anded from May 16 t o  June 11 (Tab1 e 1). Most 
catches have been taken d u r i n g  a t ime pe r iod  o f  20 days o r  l e s s .  I n  1991, the  
commercial catch occurred i n  f o u r  l oca t i ons :  Stepovak Bay (19.3 tons) ,  Shumagin 
Is lands  (41.4 tons),  Balboa Bay (19.3 tons),  and Canoe Bay ( 77 .5  tons;  Table 11). 
From May 16 t o  June 11, 157.4 tons were harvested by 10 purse seine permi t  
holders making 26 de l  i v e r i e s .  The average roe  recovery was 9.66%, w i t h  an 
average p r i c e  o f  $400/ton f o r  10% roe recovery, making the  ex-vessel  est imated 
value o f  t he  f i s h e r y  $60,323. 

The f i r s t  ADF&G survey t o  document h e r r i n g  occurred on May 19 i n  Canoe Bay, where 
23 tons were observed (Table 12).  ADF&G surveys i n  Canoe Bay on May 22, May 29 
and June 11 and i n  Balboa Bay on June 11 a1 so documented the  presence o f  her r ing .  
Commerci a1 spo t te r  p i 1  o t s  repo r ted  h e r r i n g  i n  Beaver Bay on May 20, t he  Shumagin 
Is lands  on May 26 and June 5. Most other  surveys by ADF&G and commercial p i l o t s  
were n o t  successful  i n  s p o t t i n g  her r ing .  

By June 10, tender r e p o r t s  p laced the  Canoe Bay Sect ion catch a t  114 tons. The 
g u i d e l i n e  harvest  l e v e l  was 94 tons, and the sect ion was c losed (Table 11). 
Several days 1 a ter ,  when f i s h  t i c k e t s  were tabu1 ated, the catch was a c t u a l l y  77.5 
tons and t h e  Canoe Bay Sect ion was reopened on June 29, bu t  no f u r t h e r  harvests 
occurred. A f t e r  a l l  t h e  f i s h  t i c k e t s  were tabulated,  on ly  t h e  Swedania Po in t -  
Balboa Bay Sect ion met t h e  pre-season gu ide l i ne  harvest l e v e l  w i t h  a catch o f  
19.3 tons. 

I n t e n s i v e  a e r i a l  surveys t o  document spawning biomass and l o c a t i o n s  are no t  
possi b l  e  due t o  the  1 arge area, weather, muddy water, c u r r e n t l y  unpred ic tab le  
appearance o f  her r ing ,  and the  l a t e r  p o r t i o n  o f  the  f i s h e r y  t a k i n g  p lace dur ing  
the  beginning o f  t he  June sockeye salmon f i s h e r y  when personnel a re  1 imi ted.  
Table 12 l i s t s  a e r i a l  surveys. I n  1991, h e r r i n g  were v i s i b l e  i n  subs tant ia l  
numbers on two d i f f e r e n t  surveys. There was no t  much commerci a1 i n t e r e s t  i n  the  
South Peninsula sac r o e  f i s h i n g  i n  1991. When commercial p i l o t s  surveyed the 
South Peninsula, poor survey cond i t ions  1 im i ted  t h e i r  e f f o r t s ,  and on l y  a few 
5 t o  15 t o n  schools were observed in Balboa Bay and the Shumagin Is lands .  

The biomass o f  411 tons  observed i n  Canoe Bay on May 22 and t h e  June 11 survey 
o f  379 tons  were used t o  es t imate  the spawning biomass o f  790 tons.  I n  Balboa 
Bay, on June 11 ADF&G observed 46 tons and the  catch o f  19.3 tons were used t o  
determine the  minimum spawning biomass o f  65 tons.  Biomass est imates f o r  stocks 
o ther  than Canoe were n o t  poss ib le .  The harvest  o f  77.5 tons i n  Canoe Bay 
represents a 10% e x p l o i t a t i o n  r a t e  o f  t he  790 t o n  minimum biomass est imate. 



Tab le  11. South Peninsu la  commercial h e r r i n g  sac r o e  c a t c h  by 
area, day, and pe rcen t  roe, 1991 ( s h o r t  t o n s ) .  

Area 
Roe 

Date Tons Percent  

Stepovak Bay 
May 28 
May 30 
June 1 
June 4 
June 9 

T o t a l  

Balboa Bay 
May 20 
May 23 
May 25 
May 28 
June 5 

T o t a l  

Shumagin I s l a n d s  
May 16 
May 25 
May 26 
June 5 

To ta l  

Canoe Bay 
May 30 
June 7 
June 9 
June 11 

T o t a l  

T o t a l  157.4 9.66 



Table 12.  Alaska Department o f  F i sh  and Game South Peninsula a e r i a l  he r r i ng  biomass surveys, 1991 ( sho r t  tons) .  

Stepovak Bay Balboa Bay Beaver Bay Shumagi n  I s1  ands Canoe Bay 

Date RAI/a Tons/b Rat i  ng/c RAI/a Tons/b Rat ing/c RAI/a Tons/b Rat ing/c RAI/a Tonslb Ra t ing l c  RAI/a Tons/b Rat i  ng l c  

May 19 9 23 3 

May 20 0 0 3 

May 21 0 0 3 

May 22 

May 23 0 0 3 
I 
W 
a May 25 1 2 /e  3 

May 26 

May 29 

June 5 

June 10 

June 11  

June 29 125 / d  

Total  Biomass 2 46 0 30  790 



Table 12. (page 2 of  2)  

RAI u n i t s  express t h e  surface area o f  h e r r i n g  schools i n  terms o f  small s c h o l l s  ( su r face  area equal t o  532 

square f e e t ) .  For example, 10 RAI u n i t s  a r e  equ i va len t  t o  10 small h e r r i n g  schools,  each w i t h  a surface 

area o f  538 square f e e t .  

a/ R e l a t i v e  Abundance Index (RAI) :  small school ( l e s s  than 538 square f e e t )  = 1 RAI u n i t  

medium school (532 square fee t  t o  4,841 square f e e t )  = 5 RAI u n i t s  

l a r g e  school (square feet/538 square f e e t )  

b/ Tons: RAI u n i t s  are  m u l t i p l i e d  by 1.52 (schoo ls  i n  water l e s s  than 16 f e e t  o f  depth) 

RAI u n i t s  a re  m u l t i p l i e d  by 2.58 (schoo ls  i n  water 16 t o  26 f e e t  o f  depth) 

C /  Rat ing o f  survey: (1 )  Exce l len t ,  (2 )  Good, (3 )  F a i r ,  (4 )  Poor, (5 )  Unsa t i s fac to ry  

/ d  Comnerci a1 p i  l o t  r e p o r t .  
I 
G) 
C-l , /e  Used i n  c a l c u l a t i n g  biomass es t imate  



The Stepovak Bay, Balboa Bay, and Shumagin I s l ands  f i s h e r i e s  were dominated by 
age 6 and age 7 h e r r i n g  (Table 13, 14 ,  Figure 8 ) .  The Canoe Bay f i s h e r y  was 
dominated by age 3 and age 6 he r r ing .  The amount of age 3 he r r ing  in  Balboa and 
Canoe Bays should produce s u b s t a n t i a l  ca t ches  of age 4 he r r ing  in  1992. 

Table 10 l i s t s  t h e  South Peninsula  he r r ing  s a c  roe  average weights and lengths  
of he r r ing  samples by age group. Herring harves ted  in  Stepovak Bay averaged t h e  
l a r g e s t  (282 g and 263 mm) and he r r ing  harves ted  in Canoe Bay averaged t h e  
small e s t  (232 g and 244 mm) . 
No j u v e n i l e  h e r r i n g  schools  nor spawning were observed by ADF&G personnel nor 
were any r e p o r t s  of  t h e  occurrence of j uven i l e  her r ing  o r  spawning reported by 
commercial fishermen o r  p i l o t s  i n  South Peninsula  waters .  

FOOD AND B A I T  FISHERY 

North Peni nsul a 

There has never been a r epo r t ed  food and b a i t  her r ing  d e l i v e r y  from the  North 
Peninsula  a rea .  In  1991, t h e  North Peninsula  food and b a i t  f i s h e r y  season was 
c losed  f o r  t h e  season.  The reasons f o r  a complete c l o s u r e  were: (1) t h e  
e x p l o i t a t i o n  r a t e  o f  t h e  observed spawning biomass in  t h e  Port  Moller D i s t r i c t  
was 16% dur ing  t h e  s a c  r o e  season; (2)  no l o c a l  s tocks  were repor ted  from o t h e r  
d i s t r i c t s ;  (3 )  t h e r e  has  never been a documented North Peninsula he r r ing  harvest  
dur ing  t h e  food and b a i t  season; and (4 )  concerns have been expressed about t h e  
p o t e n t i a l  of t h i s  f i s h e r y  harves t ing  s tocks  o t h e r  than those  from the  North 
Peninsula  during t h e  food and b a i t  season. North Peninsula coas t a l  waters a r e  
t h e  l i k e l y  migra t ion  r o u t e  of  spent  Togiak and perhaps o t h e r  Bering Sea s tocks  
from t h e i r  spawning grounds t o  summer and fa1 1 feeding grounds i n  t h e  Aleutian 
Is1 ands. 

South Peninsula 

In 1982, t h e  South Peninsula  food and b a i t  he r r ing  f i s h e r y  produced 565 tons  
(Table 4 ) ,  a l l  o f  which were taken from t h e  Stepovak Bay Sec t ion .  The harvest  
was by one vessel  making 11 landings with t h e  a i d  of  four  d i f f e r e n t  tenders  over 
a 60 day per iod .  In 1982, 2 o r  3 d i f f e r e n t  vesse l  s a c t i v e l y  explored throughout 
t h e  South Peninsula ,  but only 1 vessel  made d e l i v e r i e s  during October and 
November. In 1983, t h e  South Peninsula s a c  roe  f i s h e r y  was c losed  and a l l  
he r r ing  were a l l o c a t e d  t o  a food and b a i t  f i s h e r y .  S ix  v e s s e l s  explored 
throughout t h e  South Peninsula  from l a t e  September through mid March but made 
no d e l i v e r i e s .  In 1984, t h e  South Peninsula s ac  roe  season was r ees t ab l i shed .  
In 1985, t h e  c u r r e n t  South Peninsula harves t  s t r a t e g y  of allowing 75% of t h e  
a v a i l a b l e  ha rves t  t o  be taken a s  s ac  roe  wi th  t h e  remaining 25% reserved f o r  a 
food and b a i t  f i s h e r y  was e s t a b l i s h e d .  

To d a t e  i n  1991, t h e  South Peninsula food and b a i t  her r ing  f i s h e r y  produced 161.4 
t o n s  (Table 4 ) .  Two purse s e i n e  permit ho lde r s  made fou r  del i v e r i e s  t o  one 



Table 13. Est imated age compos i t i on  o f  South Peninsu la  commercial 
h e r r i n g  sac r o e  catches by area and percent ,  1985-91. 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - A g e s - - - - - - - - - - - - - - - - - - - - - - - -  
Year 2 3 4 5 6 7 8 9 10 11 

Stepovak Bay 
1985 , No samples 
1986 No ca t ch  
1987 No ca t ch  
1988 0 5 
1989 0 3 
1990 1 6  
1991 /a  0 4 

Balboa 
1988 0 32 
1989 No samples 
1990 0 4 
1991 0 16 

Shumagin I s 1  ands 
1989 0 1 
1990 0 4 
1991 0 0 

Canoe Bay 
1985 0 1 
1986 0 6 
1987 0 25 
1988 0 24 
1989 0 6 
1990 0 23 
199 1 0 27 

P a v l o f  Bay 
1985 No samples 
1986 No samples 
1987 0 6 
1988 0 34 
1989 No samples 
1990 No ca tch  
199 1 No ca tch  

Leonard Harbor  
1986 0 3 
1987 0 67 
1988 No samples 
1989 No samples 
1990 0 3 
1991 No ca tch  

/a  1991 Stepovak Bay c a t c h  was i n  t h e  Nor theas te rn  p o r t i o n  o f  t h e  bay. 
-33- 



Table 14.  Estimated age composi t ion of  South Peninsula c m r c i a l  h e r r ~ n g  sac roe  purse seine 

catches by area and day, 1991. 

Sample - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -AgeS- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Date Size 2 3 4 5 6 7 a 9 10 11 

Stepovak, Bay /a 

June 9 53 0.0 3 .8  13.2 5 .7  22.6 41.5 13.2 0 .0  0 .0  0 . 0  
............................................................................................... 

Tota l  53 0 .0  3.8 13.2 5 .7  22.6 41.5 13.2 0 .0  0.0 0.0 

Balboa Bay 

May 28 19 0 .0  15.8 10.5 15 .8  
................................................ 

Tota l  19 0 . 0  15.8 10.5 15 .8  

Shumagi n Is1 ands 

May 16 46 0.0 0.0 17.4 2 .2  30.4 47.8 2.2 0.0 0 .0  0.0 
............................................................................................... 

Tota l  4 6 0.0 0.0 17.4 2.2 30.4 47.8 2.2 0.0 0.0 0 .0  

Canoe Bay 

May 29 
June 4 

June 6 

June 8 
June 10 

----- 
Tota l  

/a 1991 Stepovak Bay catch was i n  t he  Northeastern p o r t i o n  o f  t he  bay. 
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80 - 

Figure 8. Age distribution of annual herring sac roe catches from 
Stepovak Bay, Shumagin Islands, and Canoe Bay, 1988-91. 



company t h a t  purchased h e r r i n g  d u r i n g  t h e  food and b a i t  s e a s o n .  All o f  t h e  
h e r r i n g  were ha rves ted  from t h e  General  S e c t i o n  o f  t h e  King Cove D i s t r i c t .  

T a b l e  10 l i s t s  t h e  South Pen insu la  h e r r i n g  food and b a i t  a v e r a g e  w e i g h t s  and 
l e n g t h s  o f  h e r r i n g  samples by age g roup .  The h e r r i n g  averaged 192 g and 240 m 
i n  l e n g t h  ( F i g u r e  9 ) .  Most of t h e  O t t e r  Cove h e r r i n g  were age  4 (87.2%, T a b l e  
1 5 ) .  
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Figure 9. Length (mm), weight (gm), and age distribution of annuel commercial 
herring food and bait catches from the South Peninsula, 1991. 
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Table 15. Es t imated  age compos i t i on  o f  South Peninsu la  commercial 
h e r r i n g  food and b a i t  catches by area and percen t ,  1991. 

Sample - - - - - - - - - - - - - - - - - - - - - - - - - - - A g e s - - - - - - - - - - - - - - - - - - - - - - - -  
Date S i ze  3 4 5 6 7 8 9 10 11 

King Cove D i s t r i c t  

August 19 351 2.6 87.2 7.7 0.9 1.1 0.0 0.0 0.0 0.6 



LITERATURE CITED 

Anonymous. 1986. Ber ing Sea h e r r i n g  a e r i a l  survey manual, modi f ied f o r  Por t  Mo l l e r .  
Unpubl i shed document prepared by A1 aska Department o f  F ish and Game, D i v i s i o n  
o f  Commercial F isher ies ,  211 Mission Road, Kodiak, Alaska 99615. 

ADF&G (Alaska Department o f  F i sh  and Game). 1991. 1991 Commercial h e r r i n g  f i s h i n g  
r e g u l a t i o n s ,  1991 e d i t i o n .  Alaska Department o f  F ish and Game, D i v i s i o n  o f  
Commerci a1 F i  sher ies,  Juneau. 

McCull ough, J .N. 1990. A1 aska Peninsula and A1 e u t i  an I s 1  ands Management Areas h e r r i n g  
sac r o e  h e r r i n g  r e p o r t ,  1991. Alaska Department o f  F ish and Game, D i v i s i o n  o f  
Commercial F isher ies ,  Regional In fo rmat ion  Report 4K90-33, Kodiak. 

McCul 1 ough, J. N. 1991. A1 aska Peni nsul  a and A1 e u t i  an I s 1  ands Management Areas h e r r i n g  
sac r o e  and food and b a i t  management plan, 1991. Alaska Department o f  F i sh  and 
Game, D i v i s i o n  o f  Commercial F isher ies,  Regional In fo rmat ion  Report 4K91-6, 
Kodi ak. 

Warner, I .M., and P. Shafford. 1970. Forage f i s h  spawning surveys-southern Ber ing 
Sea. A1 aska Marine Environmental Assessment P ro jec t .  Complet i o n  Report ( rev ised 
November 1979), A1 aska Department of F i sh  and Game, Kodiak. 59p. 



 

 

The Alaska Department of Fish and Game administers all programs and activities free from discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. 
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
Department of the Interior, Washington DC 20240. 
 
For information on alternative formats for this and other department publications, please contact the 
department ADA Coordinator at (voice) 907-465-6077, (TDD) 907-465-3646, or (FAX) 907-465-6078. 


	AUTHORS
	ACKNOWLEDGMENTS
	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	ABSTRACT
	INTRODUCTION
	METHODS
	SAC ROE FISHERY
	Results
	Fishing Effort
	North Peninsula
	South Peninsula

	FOOD AND BAIT FISHERY
	North Peninsula
	South Peninsula

	LITERATURE CITED

